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CHAPTER! 
BIBLIOMETRICS 
INTRODUCTION 
The discipline that investigates the properties and behaviour 
of information, the forces governing the flow of information and 
the means for processing information for optimal accessibility and 
usability is termed as "information Science". It occurs with other 
words such as information analysis , information service. 
information source scientific and technological information and 
so on. 
Information may be defined as: 
"information is the message conveyed or intended to be con\eyed 
by a systematised bod} of ideas or its accepted or acceptable 
substitutes. 
According to D.Bell (1979) ""Information is news, facts, statistics, 
reports, legislation, text lodes, judicial decisions, resolution and 
the like." 
In the present age. librarians have been obser\ing the 
overgrowing number of bibliographic units like books, periodicals, 
articles in periodicals, corresponding increase in the si/c of lihrarv 
collection, number of readers, issue of library material, number 
of catalogue cards, changes in search strategy and so on. fhis 
becomes all problematic because of the in elastic budgetary 
provision. Realizing these factors, no single library can afford to 
acquire every document. Hence, limited and selected procurement 
of journals seems to be one of the practical remedies. Bibliometric 
is relatively of recent origin. Bibliometric studies are conducted 
to identify the pattern of publications, authorship, and citations 
used for a subject etc. over a period of time and thereby offering 
insight into dynamics of the area under a particular study. 
I. BIBLIOMETRICS 
The term bibliometrics has been derived from two words 
"Biblion and metric". The word "Biblion" means books and "metric] 
means measurement. So. bibliometrics generally means 
'measurement pertaining to books." 
It implies the use of quantitative or statistical method to 
study the behaviour of information. 
1.1 ORIGIN AND HISTORY 
First study regarding bibliometrics was conducted in 1917 by 
'Cole and Eale" They wrote "The History of Comparative Anatomy, 
Part-I. A statistical Analysis" First term used for this was 
"Statistical Anal\ sis". 
Henkle (1938). (iosnell (1934/44). Barker (1966) also used the 
same term i.e. Statistical Bibliography". 
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means measurement . So. b ibl iometr ics generally means 
"measurement pertaining to books." 
It implies the use of quantitative or statistical method to 
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1.1 ORIGIN AND HISTORY 
First study regarding bibliometrics was conducted in 1917 by 
"Cole and Eale' They wrote "The History of Comparative Anatomy, 
Part-I. A statistical Analysis" First term used for this was 
•'Statistical Analysis". 
Henkle (1938). Gosnell ( N34 44). Barker (1966) also used the 
same term i.e. Statistical Bibliography'. 
In 1968 Pritchard analysed the term •statistical bibliography' 
and found il to be contusing with "Statistics" and 'Bibliography on 
Statistics". 
Therefore, he coined another term i.e. called [Bibliometrics". 
Hence the term bibliometrics has a \er> recent origin. The term 
librametrics. scientometrics. econometrics and informetrics are 
also used in literature. Bibliometrics is analogous to Ranganathan's 
"Librametrics". Russian concept. "Scientometrics". FID'S 
Informatics" and also to some other well established subdisciplines 
like "Econometr ics ' , ' Psychometrics". "Socio-metrics" and 
'Biometrics". 
DEFINITIONS 
Bibliometrics is that branch of science which studies the 
behaviour of information. 
We can also say that " Bibliometric" is that branch of 
information theory that attempts to analyse quantitatively the 
properties and behaviour of recorded knowledge. 
It has been defined b\ different people in different ways. 
i. Pritchard ( 1969): Application or mathematical methods to 
books and other media of communication. 
ii. Fairthorne (1969): Quantitative treatment of the properties of 
recorded discourse and behaviour appertaining to it. 
iii. Sengupta (1985): Organization, classification and quantitative 
evolution of publication patterns of all macro and micro 
communications along with their authorship b\ mathematical 
and statistical calculus. 
iv. Hawkins ( 1977): In his online bibliometric study interpreted 
bibliometrics as "the quantitative analysis of the bibliographic 
features of a body of literature. 
(i) Pritchard, "A Statistical Bibliograph\ or Bibliometric" Journal of Documentation. 25, 
4; 1989; 349. 
(ii) l"airtlioriie, R.A., "Empirical hyperbolic distribution for bibliometric description and 
prediction". Journal of Documentation 1.2.>;|969, ,'''19-343. 
(iii) Sengupta IN. "Bibliometrics. A bu'ds e\e \ie\\" lASLlC Bulletin. 30, 4; 1985, 192-196. 
(v) Haukins D. T. "Uncoventional uses of line information retrieval sxstems: online 
bibliometric studies". Journal of American SpcietN for Information Science, 28, i; 1977; 
13-18. 
BIBLIOMETRICS- ITS SCOPE:-
The scope of bibliometrics includes the stud\ of relationship 
within a literature or describing a literature. Typically these 
descriptions focus on consistent patterns in\olving authors, 
monographs, journals, subject, language and forms. 
Bibliometric studies fall mainl\ into two broad groups. 
a) Descriptive Studies: 
Those describing the characteristics or features of literature. 
b) Behavioural Studies: 
Those examining the relationship formed between components 
of a literature. The techniques of bibliometric are simple to 
complex in nature. The basic units of bibliometric are all facets 
of writ ten communication, such as primary and secondary 
periodicals, articles, books, monographs and other media of 
communication. Bibliometric techniques have been extensively 
applied equally in sociological studies of science information 
management, librarianship. history of science including science 
policy, study of science and scientists and also in different 
branches of social sciences. Bibliometric laws are useful in 
understanding some of the information phenomena and ma\ help 
in planning many of the librar} activities, as they indicate certain 
basic patterns and relationships governing information items and 
activities. The study mostly relates to quantification of items and 
their pattern of dis t r ibut ion. Hyperbolic dis t r ibut ion and 
exponential growth are the prominent t rends underlying 
information and document phenomena. The studies throws light on 
the pattern of growth of literature, productivity and influence of 
authors, interrelationship among different branches of knowledge, 
distribution of terms in information storage and retrieval pattern 
of collection build up their use and the like. 
2.1 PURPOSE OF BIBLIOMETRICS 
Pritchard assigned its purpose as to shed light on the process 
of written communication and of the nature and course of 
development of a descriptive means of counting and analyzing the 
various facts of written communication. 
According to Dr. S.N. Singh "The purpose of bibliometric is 
to provide quantitative analysis of the phenomenon going with 
documents, their organization, use and services in library and 
Information Centres and Systems. It offers to the information 
worker of a t_\ pe of statistical technique for the study of 
characterist ic and at t r ibutes of l i terature and that of 
c o m m u n i c a t i o n m e d i a. 
Ihe main purpose of biblionietric stud} is:-
lo find out major form of literature 
To prepare a ranked list of journal 
To identify the ct>untr\ with greatest librar\ output. 
To find out the chronologieal scattering of all cited literature. 
To ascertain the amount of utilization of language. 
Some other purposes are: 
To develop norms and standardization. 
To regulate intlow of information and communication. 
To identify authorship and its trends in documents of different 
subjects. 
To measure useful news of adhoc and retrospecti\e SDI services 
and so on. 
3. UTILITY OF BIBLIOMETRIC IN RESEARCH. 
At present, bibliometric work often pro\ides the background 
for a more practical task. It is an established technique covering 
wide area of knowledge. It has therefore, been able to involve 
scholar from many of these disciplines. Consequently it has 
attracted scholars from different disciplines or their respective 
fields. Day by day. it is attaining sophistication and complexity 
ha\ ing national, international and intcrdisciplinar\ character. It has 
established itself as a \ iable and dislincti\e research technique for 
studxing science based on bibliographic data. 
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As a matter of fact, its backbone lies in its sound theoretical 
foundation most efficiently and effectively laid by some pioneers 
like Gross. Lotka. Bradford, Zipf. Derek, i, De Solla Price, 
Bookstein, Massavesik. Cole brother. Pritchard. Garfield. Hulme, 
Fairthorne and many others who are all not basically librarians, but 
being to different branches of knowledge. 
The techniques evolved b\ these pioneers are capable of 
throwing light to various complicated problems faced by many 
while handling information to quantity the process of written 
communication. It has established itself as a \ iable and distinctive 
research tool for quantitative measurement of human knowledge 
Data analysis both of citations and of volume of publications year 
by year can be useful in planning retrospective bibliographies 
Bibliometric also provides information about the structure of 
knowledge. Its classification studies give information about the 
subject, language, and country relationship which is based on 
literary warrant, bibliometric is \ ery useful in any field of research 
or in an> discipline or it can be in small and manageable ways 
by indix iduals, to improve some part of librar> or information service. 
4. BIBLIOMETRIC LAWS 
The fundamental laws of bibliomctrics are: 
4.1 Lotka's inverse square law of scientific productivity 
4.2 Bradford's law of Scattering 
4.3 Zipfs law of word occurrence 
4.1 Lotka's Inverse Square Law 
In 1926. Alfred J. Lotka proposed his inverse square law 
correlating contributors of scientific papers to their number of 
contributions. His law provides fundamental theoretical base for 
bibliometric studies invoking authorship. He proposed that the 
number of authors making n contribution is about 1/n- of those 
making one contribution, and the proportion of all contributors who 
make a single contribution is about 60 percent, or a(n) = k/n-
(where a = the number of authors producing n papers and k = 
constant.) 
In otherwords, for ever\ 100 authors contributing one article, 
25 will contribute two articles, about 11 will contribute 3 articles 
and 6 will contribute 4 articles and so on increased by a constant 
factor, Based on this he stated this law as. "if scientific 
periodicals are arranged in order of decreasing productivit\ of 
articles on a given subject that may be divided into a nucleus of 
periodicals nn)re particularlv devoted to the subject and several 
groups or zones containing the same number of articles as 
the nucleus when the number of periodicals in the nucleus and 
succeeding zones will be given as ; 
1: n: n-
4.2 Bradford's Law of Scattering 
This law was given by Samuel Clement Bradford in 1948. S.C. 
Bradford examined two bibliogrpahies prepared in the science 
library on 
(i) Applied Geophysics (1928-31) 
(ii) Lubrication (1931-32) 
He prepared lists of journals arranged by decreasing order of 
source items contributed by the journals to the bibliographies. In 
the list of periodicals arranged by decreasing productivity Bradford 
identified three groups of periodicals that produced 
approximately the same number of articles on the subject, but the 
number of periodicals in these three equi productive zones 
increased by a constant factor. 
Based this he stated this law as; "if Scientific periodicals are 
arranged in order of decreasing productivity of articles on a given 
subject that ma\ be divided into a nucleus of periodicals more 
particularly devoted to the subject and several groups or zones 
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containing the same number of articles as the nucleus when the 
number of periodicals in the nucleus and scucceeding zones will 
be given as: 
1: n: n-
4.3 Zipf's Law of Word Occurrence 
Zipf developed and extended an empirical law. as observed 
by Estoup. governing a relation between the rank of a word and 
the frequency of its appearance in a long text. 
If "r' is the rank of a word and 'f] is its frequency then 
mathematicaly Zipt^s Law can be stated as follows:-
Frequency a 1/r 
f = C 1/r 
f X r = C 
where C is a constant 
This law states that in a long textual matter of words are 
arranged in their decreasing order of frequency, then the rank of 
any given word of the text will be inversely proportional to the 
frequency of the occurrence of the word, lie found that by 
multiplying the numerical value of each rank (r) by its 
corresponding frequency (f). he obtained a product (C) which is 
constant throuuhout its text. e.sa. 
I I 
Rank (r) 
1 
2 
3 
4 
' 
Frequency (f) 
400 
200 
133 
100 
80 
Product (rf) =C 
400 
400 
399 
400 
400 
Table shows distribution of words inversely proportional to 
the frequency of occurrence of the word. 
Thus, these three laws based on. 
(i) Number of authors contributing in a discipline or other field; 
(ii) Distribution of articles in set of journals: 
(iii) Ranking word frequency in a particular set of documents. 
OTHER EMPIRICAL LAWS 
The three important laws that need to be mentioned here are: 
4.4 Prices Square Root Law of Scientific Productivity 
rhis law was given by Derek De Solla Price in 1963. This 
law states that "half of the scientific papers arc contributed by the 
square root of the total number o\' scientific authors". 
In other words, n - sources yield a fraction 1/2 of the items. 
4.5 Garfield's Law of Concentration 
According to Eugene Garfield's law of concentration a basic 
concentration of journals is the common core of nucleus of all 
fields'". In other words, the tail of the literature of one discipline 
consist of the cores of the literature of other disciplines. 
4.6 Sengupta's Law of Bibliometrics 
This law was put forward by Sengupta in 1973 which is also 
known as off setting weightage formula for re-ranking periodicals 
to avoid discrimination against new journals which necessarily 
ha \e fewer citation credits. This is basically an extension of the 
Bradford law.. 
It states that "during phases of rapid growth of knowledge 
in a scientific discipline, articles of interest to that discipline 
appear in increasing number of periodicals distant from that field". 
Mathematically Senguptas Law stands in the following form: 
F (x + y) = a -^  b log (x + y) 
where f(x + y) is the cumulative number of references as contained 
in the first (x^y) most productive journals. X indicate number of 
journals in the same discipline and y stands for number of 
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journals of unrelated disciplines (y > x) and a and b are 
two constants. 
6. APPLICATION OF BIBLIOMETRICS: 
Bibliometrics has extensive application in identifying the 
research trends in a subject trends in authorship and collaboration 
in research; core periodicals: obsolescence, and dispersion of 
scientific literature useful in estimating the comprehensiveness of 
secondary periodicals. Its techniques have extensive applications 
equally in sociological studies of science information management, 
librarianship. history of science and also in some other branches 
of social science and sciences. Some of the areas where 
bibliometrics techniques are consistently being applied are 
enumerated here: 
In library management 
To design information services 
Weeding and stacking polic\ 
Fvaluation of indexing services and retrieval system. 
To find out core journals by applying Bradford Law. 
Trends in authorship 
fo find out trends in research acti\ities 
fo tlnd out the productivity of scientist b\ applying Lotka's I,aw. 
To lead the reader to further studies in the field. 
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Help in preparation of Bibliographies. 
To find out the rclatixe use of different languages 
To study the use of literature from different countries. 
To study the scattering oi' subject 
To study the rate of collaborative research. 
7. LIMITATIONS IN APPLICATION: 
The most of the studies tend to support the Bradford 
distribution, some other researchers could not get satisfactory 
results. Groos found that the scatter of research papers among 
Physics journals deviated from that predicted by Bradford's Law 
out of fifty bibliographies only six followed the law. another 
problems with Lotka's law is that it totally ignores the potential 
authors who have not produced any publication so far. 
7.1 CITATION ANALYSIS: 
In case of citation Analysis the common arguments against it are: 
Practice or citing only to get the favours of the powerful or 
to appears others. 
Too much of self citation and in-house citation 
Citation gi\en just to dress up the paper 
Variation of citation rate during life time of paper. 
Negative citation 
Variation of citation rate with the type of paper and speciality. 
Because of these limitation, the empirical nature of these laws 
are questioned. 
15 
CONCLUSION:-
Bibliometrics has emerged as the most active field of Library 
and Information Science. It is estimated that literature on this topic 
occupies more than 25 percent of the total contribution in Library 
and Information Science. Citation analysis studies form a major 
portion of it Even the widespread use of computers for retrieval, 
counting and anahs is are unlikely to achieve perfection in the 
studies. This study is mere a method, not a theory. To make it a 
theorv and more useful, researchers must concentrate on the casual 
factors underhing gibliometric phenomena. The changes that are 
frequently occupying in the publication practices are likely to 
complicate the studies in future. In such circumstances it is 
advisable to consider the results of such studies as more guidelines 
rather than ends in themselves. 
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CHAPTER-II 
INTRODUCTION 
1. Introduction 
The science of chemistry is primarily concerned with the 
preparation propert ies , structure and reactions of material 
substances. Matter occurs in nature in great varietx. Some typical 
examples are air. water, and earth; stones, rocks and mountains; 
planets, satellites and galaxies; and plants, animals and men. 
The list is endless. 
1.2 Basis of Modern Chemistry 
The atomic molecular theory is the most fundamental theory 
of matter. The nature of atoms and molecules controls chemical, 
physical; mechanical thermal, electrical, optical and other 
properties. 
The atomic molecular theory was developed in two distinct 
phases. The first phase started by John Dalton around 1804 on the 
concept of the indivisible; rather the\ are composed of electrons, 
protons and neutrons. In the second phase, it was shown that it is 
the electron which plays the central role in determining chemical 
properties of atoms and molecules, fhe modern slud\ of chemistry 
is of essentially based on the electronic structures of atoms and 
molecules. 
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1.3 Structure of Chemistry 
Chemistrx has been di\ided into different sub-sections 
mainly for convenience. Thus, organic chemistry is concerned with 
the compounds of carbon and h\drogen and their derivatives, 
inorganic chemistry is supposed to deal supposed to deal with the 
chemistr\ of all the elements (excluding carbon compounds 
included under organic chemistrv) Analytical chemistry includes 
various way of analyzing elements and compounds. Physical 
chemistry is supposed to deal with physical principles of 
chemistrv. 
Today chemistry has strong interactions with other scientific 
disciplines like physics, biology, medicine and geology and 
therefore a large number of "branches of chemistry such as 
biochemistry, pharmaceutical chemistry, agricultural chemistry, 
medicinal chemistry and geo-chemistry have come into existence. 
1 Early Concept of Organic Chemistry 
More than a century ago all substances then known were 
classified on the basis of source from which they were derived 
. The compounds which were of mineral origin were known as 
inorganic and those of vegetable or animal origin were called 
organic. For example, table salt, marble and carbon dioxide were 
inorganic whereas acetic acid (form vinegar) alcohol (from wine) 
tartaric acid ( from grapes), citric acid from (lemons) and sucrose 
(from sugarcane) were organic. It was assumed that the organic 
compounds could be produced only by li\ing matter, for living 
matter was thought to possess a vital force. As long as this concept 
prevailed no effort was made to produce organic compounds in 
the laboratory and the vital force theory long went unchallenged. 
It 1828. the German chemist Friedrich Wohler heated 
ammonium cyanate, derived from inorganic substances and obtained 
the organic compound urea. The urea formed in this wa\ proved 
to be identical in all respects with area isolated from urine. 
KOCN + NH.Cl A KCl + NH.OCN 
pot. Cyanate 
O 
NH^OCN A NH.-y -NH, 
This synthesis of an organic compound from totalh inorganic 
materials did not immediately break down the old concept. 
However, in the following years syntheses of many organic 
compounds were achieved. Thus by 1850. the vital force theory was 
finally and decisively dispro\ed. 
It had become evident, however, that most of the compounds 
formed by living cells (plants and animals) contained carbon. 
Hence, the emphasis was shifted from origin to composition and 
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organic compounds come to be considered as those containing 
carbon. 
2.3 Modern Definition of Organic Chemistry 
Although the original meaning of the term organic chemistry 
no longer applies, it has been retained because of wide usage and 
also because so many of the substances involved in organic 
chemistry do come directly or indirectly from living matter. The 
modern definition may most simply be stated as: 
Organic chemistry is defined as the study of carbon compounds. 
3 Organic Compounds 
The compounds of carbon are known as organic compounds. 
Apart from carbon, most of the organic compounds contain 
hydrogen and many organic compounds contains ox\ gen as their 
elements. Examples of organic compounds are: Methane (CH^), 
Ethane (C,H,), Acetylene ( C . H J . Ethyl alcohol (C.H^OH), 
Acetaldehyde (CH,CHO) and Acetic acid (CH,COOH). Organic 
compounds occur in all living things like plants and animals two 
organic compounds obtained from plant sources are sugar and oils. 
Sugar is obtained from sugar cane and oils are obtained from 
vegetable seeds. Ixso organic compounds obtained from animal 
sources are proteins and fats. Proteins are obtained from eggs and 
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fat from mutton. In fact, a large number of things that we use in 
our daily life like grains, pulses, sugar, tea. coffee, paper, wood, 
kerosene, cooking gas. rubber, plastics, leather, cotton, synthetic 
fibres, drugs and dyes, are all made of carbon compounds or 
organic compounds. 
3.1 The Large Number of Organic Compounds 
There is total of 106 elements known at present, including 
carbon. It is very interesting to know that the number of carbon 
compounds alone is much more than the number of compounds of 
all the remaining 105 elements taken together. While more than 
600.000 carbon compounds are already known and many new carbon 
compounds are being isolated or prepared everyday, the number of 
compounds of all the remaining elements is only about 30,000. The 
organic compounds (carbon compounds) are studied as a separate 
branch of chemistry because 
(i) The number of organic compounds is very, very large, and 
(ii) The properties of organic compounds are entirely different 
from those of inorganic compounds. 
3.1.1. Reason for the Large Number of Organic Compounds 
The main reason for the existence of a large number of 
organic compounds or carbon compounds is that carbon atoms can 
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link with one another by means of covalent bonds to form long 
chains (or rings) of carbon atoms. The propert\ of carbon 
element due to which its atom can join with one another to form 
long carbon chains is called "catenation". So. it is the property 
of catenation of carbon element which is responsible for a very 
large number of organic compounds (catenation means self linking) 
when carbon atoms combine with one another three types of chains 
can be formed. These are (i) straight chains, (ii) branched chains, 
and (iii) closed chains or ring type chains. 
- C - C - C - C - C - C -
I I I I I I 
(a) Straight chain of 
carbon atoms 
I I I I 
- C - C - C - C -
I I I I 
- c -
I 
(b) Branched chain of 
carbon atoms 
Closed chain of carbon atoms 
4. Types of Organic Compounds 
fhe various types of organic compounds are 
1. Hydro carbons (Alkanes Alkenes and Alkynes) 
2. Alcohols 
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3. Organic acids (or carboxylic acids) 
4. Esters 
4.1 Hydrocarbons 
A compound made up of hydrogen and carbon only is called 
hydrocarbon (Hydrogen - Carbon = Hydrocarbon). Methane (CHJ. 
ethane ( C , H j . ethylene (C,H^) and acetylene (C ,HJ . are all 
hydrocarbons because they are made up of only two elements: 
carbon and hydrogen. The most important natural sauce of 
hydrocarbons is petroleum (or crude oil) which is obtained from 
underground oil deposits by drilling oil wells. The natural gas 
which occurs above petroleum deposits also contains hydrocarbons. 
4.1. Types of Hydrocarbons 
Hydrocarbons are of two types: saturated hydrocarbons and 
unsaturated hydrocarbon. 
4.1.2 Saturated Hydrocarbons (Alkanes) 
A hydrocarbon in which the carbon atoms are connected by 
single bonds is called a saturated hydrocarbon. Saturated 
hydrocarbon are also called alkanes. 
Alkanes are the simplest organic compounds made of carbon 
and hydrogen only. They have the general formula C,H,n + , where 
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n=1.2.3 etc. The first three nunibeis of this class can be 
represented as: 
H 
H-C-H 
H 
l i 
I 
n-c-
l 
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Methane 
- C - l 
Ethane 
II 
I 
H 
I 
C -
I 
H 
H 
I 
- C - l l 
I 
H 
Propane 
The carbon atoms in their molecules are bonded to each other 
by single co\alent bonds. I'ach carbon i^  again bonded to enough 
hydrogen atom to give ma.ximum co\alence of 4. Since the carbon 
skeleton of alkanes is fully "saturated with hxdrogens, they are also 
called saturated Hydrocarbons. 
Alkanes contain strong C-C and C-H bonds. Therefore, this 
class of hydrocarbons are relatix ely chemically inert. Hence they 
are sometimes referred to as paraffins (Latin, parum affins = little 
affinity). 
4.1.3 STRUCTURE 
Let us consider methane (CTl.) and ethene (CH, - CH,) for 
illustrating the orbital make up of alkanes. In methane, carbon 
forms single bonds with four hydrogen atoms. Since the carbon 
atoms is attached to four other atoms, it uses Sp' orbital from 
carbon and an S orbital from h\drogen. All C-ll bonds are a bonds. 
H 
.^09 2 9-
C'BONOS H 
Tig. lO'l. OrbiUl •traeture of m«thuie. 
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4.2 Alkenes 
Alkenes are hydrocarbons that contain a carbon carbon bond 
(C=C) in their molecule. They have the general formula C,H^n (n 
= number of carbon atoms) in comparison to CnH,n+, of alkanes. 
Alkenes contain two hydrogen atoms less than alkanes and are thus 
designated unsaturated commonly known as Olefins (Latin, oleum 
oil; ficare = to make) because the lower members form oily 
products on treatment with chlorine or bromine. 
Ethylene is the first member of the series. Propylene is the 
second member of the series. These are represented as: 
H H H H 
I I I I 
H - C = C - H C H , - C = C - H 
Ethylene Propylene 
Alkenes seldom occur free in nature. They are. however, 
produced in large amounts by cracking of petroleum. 
4.2.3 STRUCTURE 
Let us consider CH, = CHJ for illustrating the orbital make 
up of alkenes. In ethylene the carbon atoms are S^ ,- hybridized. 
They are attached to each other by a a bond and a ir bond. The 
o bond results from the ON erlap of two S^ ,- hybrid orbitals. (i.e., 
one from each carbon), fhe K bond is formed from oxerlap of 
the unhybridized P orbitals. 
one from each carbon). The re bond is formed from overlap of 
the Linhybridized P orbitaU 
The remaining SP- orbitals form a bonds either carbon 
or hvdrogen atoms. F.thOcnc is a planar molecule. 
n BONO 
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4.3 Alkynes 
tig. 1M. OrhilaJ rtnictur. of .thylen. 
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moliluu" ***""•= W 0«n,.ir, of th. 
The alkynes are unsaturated hydrocarbons which contain 
triple bond between the carbon atoms. Ethyne, CH s CH, is the 
first member of the alkyne series. Its Molecular formula is C^  H .^ 
Other members of the alkyne series are propyne, C^H ;^ butyr^ e'C^ Hj^ ; 
pentyne C.H,,. and so on. Eth>ne is C,H, or CHsCH. The common 
name of the ethyne is acei\lene. 
4.3.1 STRUCTURE 
In acetylene the carbon atoms are Sp hybridized. They are 
attached to each other by a a bond and two n bonds .The a bond 
results from the overlap of tuo S,, hybrid orbitals. The 71 bonds 
are formed from the oxcrlap o\ two SP hybrid orbitals.. The K 
n BONOS 
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Fi« 111. OrbiUl •trnetur* of •e«tyUno. 
(a) >onn«tion of • bondii, (») rorm»t«on of s bond* 
(«) 0«om«U7 of th» molecuto. 
S- S|> sp-» 
The other SP hybrid orbital of each carbon atom forms a 
o bond with another carbon or hydrogen atom. Acetylene is a linear 
molecule. 
4.4 ALCOHOLS 
One of the simple class of organic compounds which are 
made up of only carbon, hydrogen and oxygen elements are 
alcohols. Alcohols are the organic compounds containing hydroj^l 
group ( - 0 H group) attached to carbon atom.The hydroxyl group is 
the functional group of alcohols. 
_(;;—O—H General formula R-OH 
Saturated carbon 
Alcohols containing one hydroxyl group are called monohydric 
alcohols. Alcohols with two. three iij* more hydroxyl groups are 
know as Dihydric alcohols, Trihydric alcohols, and polyhydric 
alcohols respectively. 
For example. 
CHjCH^-OH CH.-OH CH,-OH 
CH,-OH CH - O H 
monohydric Dih\ric C H 2 - 0 H 
Trihydric 
(OneOH group) (IwoOH iiroups) (ThreeOH groups) 
Monohydric Alcohols 
Monohydric alcohols coni.iin OIK Oil group attached lo a 
saiuralcd carbon. They ma\ he leprescnled as (R - OH) Primary 
( 1 ) . Secondary (2"). and leriiar\ Alcohols monohydric alcohols 
arc classified as primary (i). scct'ndarv (ii). or tertiary (3) 
depending upon whether the -Oil group os attached to a primary, a 
secondary, or a tertiary carbon. 
PRIMARY I 1 SeCONOARY I ^ TERTIARY 
CARBON H CARSON ! R' CARfiON ^'] 
.— \ / ,— MJ / , m / 
I R-j-C—OH I R-fc—OH [ R J - C — O H 
H i g 
P R I M A R Y SECONDARY TeRTtARY 
ALCOHOC ALCOriOC AUCOMOt 
4.4.1 Structure 
In methyl alcohol both o \ \ gen and carbon are S /^ hybridized. 
Two of the Sp^ orbitals of oxygen are completely filled and cannot 
take part in bond formation. The C - O bond in methyl alcohol is 
formed by overlap of an S|,3 arbital of carbon and an S|,3 arbital of 
oxygen and S orbital of hydrogen. The C - 0 -H bond angle is 
105.It is less than the normal tetrahedral angle. This is because the 
two completely filled S|,' orbitals of ox\ gen repel each other. This 
results in reduction of the bond an^le. 
H3C-" ' 0 5 ° V ^ 
Structure o{ Mclln I .Alcohol 
4.5 Carboxylic Acids 
Organic compounds which contains the carbonyl functional 
group (-COOH) are called the carboxylic acids. Their general 
formula is: 
R - C - O H or R-COOH or R-CO,H 
where R is an alkyl group. 
The name carbonyl is derived form CAR Bonyl (C = 0 ) and 
hydroxyl ( - 0 H ) because in the carbonyl group these two groups are 
directly bonded to each other. The properties of the carbonyl group 
are not simply those of carbonyl and hydroxyl groups combined; 
the two groups interact to give carboxylic acids their own 
distinctive properties. 
Carboxylic acids are further classified as monocarboxylic 
acids dicarboxylic acids, tricarboxylic acids etc., according as the 
number of - COOH groups present in the molecule is 1,2,3 or 
more. The long chain monocarboxylic acids are commonly called 
Fatty Acids because many of them are obtained by the hydrolysis of 
animal fats or vegetable oils. The simplest organic acid as 
carboxylic acids is formic acid HCOOH, which is also known as 
methanoic acid. The most common organic acid or carboxylic acid 
is however, acetic acid, CH.COOH, which is also called ethanoic 
acid. The organic acids or carboxylic acids are also called alkanoic 
acids. 
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4.6 Esters 
The organic compounds which contain the functional group 
COOR are called esters (where R is an alkyl group like methyl 
CH, ethyl. C^H ,^ etc.). Esters are formed by the reaction between 
an organic acid, carboxylic acid) and an alcohol in the presence of 
concentrated sulphuric acid. 
Cone. H,SO^ 
Organic acid + Alcohol > Ester + water 
For example, ethonoic acid reacts with ethanol when warmed in the 
presence of concentrated sulphuric acid to form a sweet smelling 
ester called ethyl ethanoate. and water: 
CH3COOH + C.HjOH >CH3COOC2H3 + H,0 
Ethanoic acid Ethanol Ethyl ethanoate water ' 
(Acetic acid) Ethyl alcohol (Ethyl acetate [An Ester] 
The structure of ethyl ethanoate ester (or ethyl acetate ester) 
is given below: 
H O H H 
I II I I 
H - C - C - 0 - C - C - H 
I I I 
H H H 
Sulphuric acid acts as a catalyst in the above reaction. The 
esters have characteristic sweet, fruity smell. The general reaction 
in which organic acids react with alcohols to form esters is called 
esterification Esterification takes place in the presence of a 
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catalyst like concentrated sulphuric acid. The above reaction is an 
example of esterification. In nature, esters are found to occur in 
fruits. It is the presence of esters which imparts sweet and pleasant 
smell to fruits called fruity smell. Fats and oils are esters of 
glycerol and higher fatty acids such as stearic acid, C^^Hj^  COOH. 
Sources of Organic Compounds 
AH organic compounds at one time came from plants or 
animals. Many of our most important substances are still derived 
from these sources directly or indirectly. 
5.1 (1) Plants and Animals 
Many organic compounds are obtained directly from plant or 
animal sources by suitable methods of isolation. A few familiar 
examples are carbohydrates (cellulose, sugars, starches), proteins 
(Silk, wool, casein, food proteins), fats and oils (cotton seed, 
soyabean oils, lard, butter), alkaloids (quinine, morphine, 
strychinine), hormones, vitamins perfumes, flavours, resins. 
5.2 (2) Natural Gas and Petroleum 
Natural gas and petroleum are now the major sources of 
organic compounds. They are used as fuels and also, through 
synthetic organic reactions, for the production of hundreds of 
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useful organic substances such as solvents, synthetic rubber, 
explosives, and plastics. 
5.3 (3) Coal 
Coal is another major source of organic compounds. It yields 
core and coal tar on pyrolysis or destructive distillation. More than 
200 organic compounds have been directly isolated from coal tar. 
These coal-tar products form the starting materials for the 
manufacture of thousands of useful aromatic compounds, including 
perfumes, drugs, dyes, photographic developers and others. 
5.4(4) Fermentation 
Fermentation is defined as the production of chemicals by 
the action of micro-organisms. By employing appropriate 
organisms lots of useful substances are produced including all 
alcohols, acids, vitamins and antibiotics. 
5.5 (5) Synthesis 
Simple organic compounds derived from petroleum or coal 
have been converted into thousands of useful materials by 
synthetic methods. Many examples might be cited of synthetic 
organic compounds replacing those obtained from natural sources 
such as dyes, rubber, fibres plastics, drugs, vitamins. In many cases 
the synthetic materials are superior to the natural compounds 
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replaced. For example synthetic materials are superior to those of 
natural origin. In other cases the synthetic materials are entirely 
unknown in nature and fill the requirements not satisfied from any 
other source. Examples are ether, glycol, mercurochrome, aspirin, 
the sulpha drugs. Synthetic organic chemistry touches almost every phase 
of life. 
6. Importance of Organic Chemistry 
No field of science is so closely related with our daily 
activities as is organic chemistry. The food we eat is mainly 
organic in nature. The changes which this food undergoes in our 
bodies, are organic chemical reactions. Metabolism growth and 
maintenance of our bodily functions involves organic chemjstry, as 
do the analogous changes taking place throughout the entire living 
world, plant and animal. 
The clothes we wear, the dyes that colour them, the soap and 
starch used to launder them, the leather in our shoes, as well as the 
dye and shoe polish, are products of organic chemical industry. 
Many of the structural materials in our houses and furniture, as 
well as the paints and varnishes used for finishing them, are all 
organic. Many of the appointments in air mother cars their fuels 
and lubricants, and the fuels which power our industrial plants are 
all organic in nature. 
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The tremendous importance of organic compounds in modern 
everyday life is illustrated by the following list 
Food 
Clothing 
Shelter 
Proteins, fats, carbohydrates 
Cotton, silk.wool,nylon, rayon. 
Wood, paints, varnishes 
Power and Transportation : Natural gas, petroleum 
Medicines and Drugs Parcelling G, LSP. [Coal. 
Insecticides : DDT 
Herbicides Treflan, 2,4-D 
Hormones and Steroids 
Vitamins and Enzymes 
Antiseptics and Anaesthetics 
Pigments and Dyes 
Paper and Inks 
Photogrophic films and Developers 
Perfumes and Flavours 
Plastics, Rubber, and Resins 
Propellants and Explosives 
Soaps and Detergents 
Refrigerants 
Organic chemistry have profoundly influenced the lives of 
many people, sometimes even the course of civilization. At one 
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time thousands of acres of land were required in the growing of 
plants such as Indigo and Turkey red. Organic chemical research 
led to the whole host of present day dyes that now permit the 
tinting of fabrics to any shade of any colour desired. 
Conclusion 
The course of civilization has been greatly affected by the 
advances in medicine. Much of the advance has been due to the 
introduction of such organic compounds as antiseptics, 
anaesthetics, and antibiotics. Disease has been checked, the death 
rate reduced, and the life expectancy of mankind doubled within the 
last half century. 
Besides the practical applications most biological problems 
are concerned with organic chemistry. The composition of tissues 
and of foods; their changes in metabolism, growth processes, 
physiology, disease, all involve the reactions of organic chemistry. 
The functioning of plants and animals and many fundamental phases 
of agriculture, medicine, and the like can be based only upon a 
knowledge of organic chemistry. 
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CHAPTER-III 
BIBLIOMETRICS : OBJECTIVES AND METHODOLOGY 
Bibliometics is a quantitative and qualitative study based on 
statistical and mathematical methods.This study is helpful in 
management of scientific literature measuring the utility of 
periodicals and relationship between journals and subject areas and 
also in knowing the most productive contributors in a given field. 
Due to inderdisciplinary nature of research and trends towards 
specialization librarians and information scientists are facing great 
problem in acquisi t ion, organisation and dissemination of 
information.Therefore,to eliminate these problems there is a need 
of such type of study i.e. bibliometric study. 
1. OBJECTIVES 
1.1 To find out the most used pattern of different types of 
documents i.e. books, journals, reports, standards, patents 
etc.to find out the counry prducing most of the literature. 
1.3 To know the most producitve year/years of the literature 
published on the subject. 
1.4 To find out the most dominating language (s) in which the 
most of the articles on the subject have been produced. 
1.5. To know the core periodicals containing most of the 
published literature. 
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1.6. To study the rate of collaborative reserach that can be 
effectiverlv measured from the number of authors in 
papers. 
1.7 To show the interdisciplinary character of the subject under 
studv. 
1.8. To know the eminent authors in the field. 
METHODOLOGY OF BIBLIOMERTRICS 
We can discuss the methodology of Bibliometrics under the 
following points. 
Selection of Source Document 
i 
Collection of Data 
1 
Analysis and Interpretation of data 
Conclusion 
Selection of Source Document 
The first and foremost task is to select the source document 
from which data isto be drawn. For this purpose Chemical Abstracts 
which is published from American Chemical Society, Easton Pa, 
since 1907, has been consulted. Chemical Abstract for the year 
1998-99 have been scanned to collect 3327 references on the 
subject general organic chemistry. 
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2.2. Collection of Data 
1 Data pertaining to the field of 'General Organic Chemistry' 
was collected fromt he Chemical Abstracts on 5 x 3 catlogue cards. 
Each reference consisted of information about the author, title, 
name of the periodical, place, year, language and form of document. 
2.3 Analysis and Interpretation 
The data consisting of 3327 entires was collected and 
analyzed under the following heading. 
2.3.1 Ranking of Periodicals 
2.3.2 Geographical Scattering of Items 
2.3.3 Yearwise Distribution of Items 
2.3.4 Language Distribution of Items 
2.3.5 Subjectwise Distribution of Items 
2.3.6 Formwise Distribution 
2.3.7 Ranking of Authors 
2.3.8 Application of Bibliometric laws. 
2.3.1 Ranking of Periodicals 
The main objective of this study is to find out the core 
periodicals containing the research literature on General Organic 
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Chemistry. For this purpose, the items published in different 
per iodica ls are grouped together and counted. After the 
identification of core periodicals in the field, ranking of 
periodicals is done and tabulated. 
2.3.2 Geographical Scattering of Items 
This is done to determine the geographical scattering of 
items while studying the use pattern of research literature in the 
subject under study. The entries were grouped on the basis of their 
places of origin. They were then counted and ranked in a table. 
2.3.3 Yearwise Distributioin of Items 
Currency of information in the secondary source may be 
useful in finding out the most productive year of items 'ranked. 
Through this study we know that how many articles were published 
in which year. 
2.3.4 Languagewise Distribution 
For the purpose of languagewise analysis the entries were 
grouped according to their language of origin. After this they were 
counted and then prepared a ranked list of languages. 
2.3.5 Subjectwise Distribution of Items 
Though most of the literature on a given subject is 
published in some core journals but sometimes some material of 
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research value is published in the journals belonging to related 
fields.It is therefore, important to know the interdisciplinary nature 
of the subject. Subject dispersion analysis is done on the basis of 
subject field of periodicals the information about which was 
obtained from Ullrich International periodical Directory SS'** ed.). 
This analysis identifies the core subjects as well as related subjects 
type under study. 
2.3.6 Formwise Distribution 
The literature is published in different forms like books, 
bulletins, patents, articles, reports etc. The information regarding 
the form was collected and tabulated to find out the most 
dominant form of literature. 
2.3.7 Ranking of Authors 
This is done to know the eminent personalities in the 
subject.The data cards of different contributors in the field were 
separated out.The number of cards under each name were counted 
and tabulated.Authors are then ranked in order of decreasing 
productivity. 
2.3.8 Applicatioin of Bibliometric Laws: 
The whole study depends upon the appl icat ion of 
bibliometric laws such as Lotkas, Bradford and Zipfs Law.For 
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choking the validity of these laws, they will b e individually applied 
on the analyzed data. 
CHAPTER-IV 
DATA ANALYSIS, INTERPRETATION AND PRESENTATION 
Two volumes of Chemical Abstract for the year 1998-1999 
were consulted for collecting the sum total of 3327 data items. 
The volume of 1998 contained 1594 items and the volume of 1999 
contained 1733 items. Collected data was analyzed as under-
1. Ranking of Periodicals 
Periodicals play a vital role in scientific communication as 
well as for dissemination of information because periodicals are 
the sources of current information. Periodicals that contribute 
most of the literature in every subject field are core journals. The 
main aim of the present study is to identify the most important 
journals containing the most of the literature of research value 
in the field of organic chemistry. This information of core journals 
in various subjects will go a long way in preparing the subscription 
list of periodicals by libraries. In the collected data, all the 3327 
references have been published in 356 periodicals which have been 
ranked upto 42 positions. However the table lists only 185 
periodicals, showing 41 rank positions. The periodicals with less 
then 2 items have not been considered. Table shows that the first 
rank was occupied by the journal titled 'Tetrahedran Letters' which 
accounts for 14.63 of total references. Next four positions are 
occupied by journals like Journal of organic Chemistry (8.68%), 
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Tetrahedron (5.50%), Synthesis Communication (4.77), Chemical 
Communication (3.09) respectively. 
Table 1 and Table 1.1. show that most of the literature of 
Organic Chemistry appeared in 5 periodicals as a total of number 
of 1221 stems constituting 36.69% of the total, appeared in those 
periodicals. They may be regarded as core journals in the field. 
The journals having their frequency of occurrence in the 
range of 70-99 is 6, those in range of 50-69 is 1, in range of 
35-49 is 5, in range of 25-34 is 8, in range of 15-24 is 12, in 
range of 10-14 is 14, in range of 4-9 is 63, in range of 1-3 is 
242. It is therefore, obvious that though most of the literature 
constituting 39.69 references appeared in 5 core journals, the 
> 
number of periodicals had been increasing for finding out much 
less number of items i.e. as many as 63 periodicals are required 
for 11.42% of items. 
The present ranking list should be of use for the libraries 
in taking policy decisions regarding the subscription list of 
periodicals. It will be equally important for the documentation lists 
in preparing an exhaustive documentation list. The study may be 
useful for the scientists as they know the core journals carrying 
the highest percentage of items. 
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TABLE-1 
RANKING OF PERIODICALS 
S.NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
RANK 
1. 
2. 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
20 
20 
21 
NAME OF PERIODICAL 
Tetrahedran letters 
Jr. of Organic Chemistry 
Tetrahedron 
Synthesis Communication 
Chemical Communication 
Synlett 
Jr of American Chemical Society 
Dissertation Abstract 
Jr of Chemical Society Perkin 
Transaction 
Angew Chemical International 
Jr. of Chemical Reserach Synopsis 
Tetrahedran Asymmetry 
Yuki Gosei Kaga Kee Kyoslie 
Jr of Moleculer Catalysis 
Pure Applied chemistry 
Chemical letters 
Youji Haxue 
Synthesis 
Academic Science 
Russian Jr. of Organic Chemistry 
Indian Jr. of Chemical Sectorals; 
organic Chemistry Industrial Chemistry 
Jr. of Prakt Chemistry 
Jr of Combinatorial Chemistry 
COUNTRY 
England 
USA 
England 
USA 
UK 
Germany 
USA 
USA 
Canada 
New York 
Canada 
Englad 
Japan 
Nether land 
England 
Japan 
China 
Germany 
England 
Russia 
England 
England 
P Land 
FREQUENCY 
487 
289 
183 
159 
103 
95 
94 
92 
86 
80 
70 
52 ; 
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40 
38 
38 
33 
34 
33 
30 
28 
28 
28 
%AGE 
14.63 
8.68 
5.50 
4.77 
3.09 
2.85 
2.82 
2.76 
2.58 
2.40 
2.10 
1.56 
1.32 
1.20 
1.14 
1.14 
1.05 
1.02 
0.99 
0.90 
0.84 
0.84 
0.84 
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S.NO. RANK NAME OF PERIODICAL COUNTRY FREQUENCY %AGE 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
22 
23 
23 
24 
25 
25 
26 
26 
27 
27 
28 
28 
28 
29 
29 
29 
29 
30 
30 
30 
30 
31 
32 
32 
32 
Jr. of Flourjne Chemistry 
Kikan Kagaku Sosetsu 
Chemtracts 
Jr.of Organometallic Chemistry 
Bulletin of Chemical Society 
Japanese Jr. of Chemistry 
Organic preparation procedural 
International 
Chemical Revolution 
Bioorg Medical Chemical Letters 
Transition metalorganic synthesis 
Hecheng Huaxue 
Huaxue Tongbao 
Bulletin of Korean Chemical Society 
European Jr.of organic Chemistry 
Research Development Research 
devorganic Chemistry 
Heterocycies 
Access Chemicals Research 
Russian Chemical Bulletin 
Speculative chemistry 
UP^ Khim 
Novel Trends Electro Synthesis 
Revolution Heteroat Chemistry 
Farumashia 
Kakar Kogyo 
Huaxue Shiji 
46 
Switzerland 
Japan 
UK 
Switzerland 
Japan 
Europe 
NewYork 
England 
England 
UK 
China 
China 
Korea 
Europe 
Germany 
Japan 
17 
17 
16 
16 
15 
15 
15 
14 
14 
UK 
Russia 
UK 
Moscow 
England 
Poland 
Germany 
Japan 
China 
England 
28 
26 
25 
23 
20 
18 
18 
14 
14 
13 
13 
13 
13 
12 
11 
11 
11 
0.78 
0.75 
0.69 
0.60 
0.54 
0.51 
0.51 
0.51 
0.51 
0.48 
0.48 
0.45 
0.45 
0.45 
0.42 
0.42 
0.42 
0.42 
0.39 
0.39 
0.39 
0.39 
0.33 
0.33 
0.33 
0.33 
S.NO. 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
RANK 
32 
33 
34 
34 
34 
34 
34 
34 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
36 
36 
36 
36 
36 
37 
37 
NAME OF PERIODICAL 
Green Chem. 
Organometallics 
Jr. of Indian Chemical Society 
Jr. of OrganometellicNews 
Chinese Jr. of Chemistry 
Top Curriculum Chemistry 
Wiad Chemistry 
Organic Synthesis 
Organic Process Research 
Development 
Organic Reaction 
Curriculum Opinion Chemistry 
Biology 
Acta Chemistry Scandivinian 
Chemistry Industrial 
Medical Research Revolution 
ChimOggi 
Nach Chemical tab Laboratory 
Canadian Jr of Chemistry 
Russian Jr. of Chemistry 
Cunriculum 
Schweiz Lab 
Molcular Diversity 
Sulfur Representation 
Speculative 
Advanced Cataloguing Processes 
Curriculum Opinion Drug Discovery 
COUNTRY 
England 
UK 
India 
Japan 
China 
Japan 
P. Land 
New York 
New York 
New York 
England 
Denmark 
Gemnany 
Poland 
Italy 
Germany 
Canada 
Russia 
England 
Switzerland 
England 
England 
Gennany 
P. Land 
England 
FREQUENCY 
11 
10 
9 
9 
9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
6 
%AGE 
0.33 
0.30 
0.27 
0.27 
0.27 
0.27 
0.27 
0.27 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.21 
0.21 
0.21 
0.21 
0.21 
0.18 
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S.NO. RANK NAME OF PERIODICAL COUNTRY F REQUENCY %AGE 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
90 
91 
92 
93 
94 
95 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
38 
38 
86 
87 
88 
89 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
Chemia 
Quim Nova 
Metal Catalytic Cross Coupling 
Reaction 
CHEMTECH 
Chemical Pharmaceutical Bulletin 
Chemical Society Revolution 
Shokubai 
Israel Jr.of Chemistry 
Chinese Chemical Letters 
Jr of labelled Campound Radiopharrr 
Acqueous Phase Organometal 
Jr.of Chemical information Computet 
Science 
New Jr of Chemistry 
Chiraiity 
Synthesis Organic Sono Chemistry 
Annual Representation Program 
Chemical Sector B: Organic Chemii itry 
Huagang Jinzhan 
Australian Jr, of Chemistry 
Jr. of Brazil Chemical Society 
Organosulfur 
Organic Synthesis Water 
Drug Discovery Today 
Poland 
Spain 
England 
UK 
Japan 
England 
Japan 
Israel 
China 
England 
England 
New York 
France 
New York 
New York 
England 
China 
Australia 
Brazil 
England 
England 
Spain 
6 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.15 
0.15 
5 
5 
5 
5 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
48 
S.NO. 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
RANK 
38 
38 
38 
38 
38 
38 
38 
39 
39 
39 
39 
39 
39 
39 
39 
39 
39 
40 
40 
40 
40 
40 
NAME OF PERIODICAL 
Sulfur Letters 
Huaxlue Yanjiu Yuying Yong 
Contemporary Organic Synthesis 
Combinational Molecular Diversity 
Drug Discovery 
Configuration Organic Chemistry 
Advanced Organic Chemistry 
Catalysis Today 
Radioisotopes 
Studied Surf. Science Catalysis 
Chemical double Bonded 
Functional Group 
European Plymer Jr. 
Hubei Daxue hubaro 
Top Organometal Revolution 
Jr. of Catalysis 
Zhangyno yuan huaxue Zazhi 
Russian Chemical Revolution 
Biotechnology Bioingeneering 
Microreaction Technology 
Montash Chemistry 
Analusis 
Chemical Hypervalent Compound 
Polymer Jr of Chemistry 
ECHET98 
COUNTRY 
England 
China 
England 
Spain 
England 
Netherland 
England 
Netherland 
Europe 
Europe 
China 
England 
USA 
China 
Russia 
New York 
England 
Hungary 
France 
New York 
Poland 
England 
FREQUENCY 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
%AGE 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
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S.NO. 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
RANK 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
41 
41 
NAME OF PERIODICAL 
Bash Khin Zhournal 
Preparation Dit Chemistry 
Procedural Electro Chemical Society 
Magy Khem iajpa 
Drugs Future 
Top Stereochemistry 
Zhournal PrikI Khim 
Zbereneiv Reference Posue 
Lavanga Slav Kem Dnevi 
Fenzihua 
CATTECH 
Advanced Asymmetric Synthesis 
Blue Danuke Symposium Heterocycle 
Chemical Abstract 
Annual Representation Tohoku Coll 
GIT Labor Fanchz 
Aldrichimica Acta 
Iran Polymer 
Nature forsch Chemical Science 
Indian Jr. of Heterocycl Chemistry 
Canadian Chemical News 
Gas Phase Organic Synthesis 
Polymer International 
Analytical Chemistry 
Jr.Korean Chemical Society 
COUNTRY 
Albania 
New York 
Europe 
Hungry 
Spain 
New York 
England 
England 
France 
England 
San Diego 
England 
Germany 
France 
London 
Iron 
England 
Indian 
Canada 
England 
UK 
UK 
Korea 
FREQUENCY 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
%AGE 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.06 
0.06 
0.06 
0.06 
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S.NO. 
141 
142 
143 
^^A 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
163 
164 
RANK 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
NAME OF PERIODICAL 
Mendeleev Communication 
Chemical Mag Leuven 
America! Laboratory 
Vestn Mosk 
Jisuariji Yu Yingyang Huaxue 
Lizi Jiaohuan Yuxifu 
Collect Lzech chemical commun 
Procedural European peptide 
communication 
Jr. of ChemicalSociety 
Forshungs zent Rossendurf 
Pharmaceutical Chemical Library 
Chemical Society Division 
Environment 
Targets Heterocycle Systematic 
Microwave enhanced Chemistry 
Armenia Khim 
Dongbei Shida Kuebao 
Ziran Kesubaw 
Biomed Health 
Advanced Material 
Advanced metal organic chemistry 
Kem Industrial 
Jrof Medicinal Chemistry 
Jr of Physical Organic Chemistry 
NCent Radicals 
COUNTRY 
England 
England 
England 
Germany 
China 
China 
Japan 
Europe 
England 
England 
Netherland 
England 
Gennany 
England 
Armenia 
China 
Belgium 
England 
England 
Croatia 
Germany 
England 
England 
FREQUENCY 
2 
2 
2 
2 
2 
' 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
%AGE 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
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S.NO. 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
RANK 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
41 
NAME OF PERIODICAL 
S Cent Radicals 
Biopolymers 
Procedural Indian Acad Science 
Chemistry 
Jr. of Inorganic Chemistry 
Chemical Bromine 
Actual Chim 
Bulletin of Union Physicians 
Chemical material 
Kinetic Catalalysis 
Combinationatorial Chemistry 
Technology 
Latv Khim 
Uuaxne Yavigiu 
Egyption Jr. of Chemistry 
Annual Acad Science 
Daene Huaxue 
Dev Fiz Chim 
HeivChin Acta 
Polymer Advanced Technology 
Gangui Huagong 
Coordinal Chemistry 
Jingxi Huagang 
COUNTRY 
England 
New York 
India 
UK 
England 
Japan 
Belgium 
England 
New York 
England 
latvia 
China 
Egypt 
England 
China 
France 
Switzerland 
UK 
China 
England 
China 
FREQUENCY 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 ' 
2 
2 
2 
2 
2 
2 
2 
2 
%AGE 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
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TABLE-1.1 
SHOWING RANGE OF FREQUENCY 
S.NO Frequency 
Range 
No. of 
Periodicals 
No. of Items Percentage 
o/„ 
Cumulative 
Percentage 
01 
02 
03 
04 
05 
06 
07 
08 
09 
100 
7 0 - 9 9 
5 0 - 6 9 
3 5 - 4 9 
2 5 - 3 4 
15-24 
10- 14 
0 4 - 0 9 
01 - 0 3 
Total 
12 
14 
63 
242 
356 
1221 
517 
52 
195 
232 
228 
160 
380 
342 
3327 
36.69 
15.53 
1.56 
5.86 
6.97 
6.85 
4.80 
11.42 
10.27 
99.88 
36.69 
52.22 
53.78 
59.64 
66.61 
73.46 
78.26 
69.62 
99.88 
2. Contrywise Distribution 
Certain countries give more research literature in a 
particular subject. This information is not only useful for the 
information scientists but also for the research scholars as they 
know about the countries producing most of the literature of 
research value in the field. 
Table 2 contains a list of 70 countries producing research material 
on the topic under study. These countries have been rankecj on the 
basis of frequency of occurrence of items. It was seen that 21.00% 
of articles were published from U.S.A. only. 
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S.No. 
01. 
02. 
03. 
04. 
05. 
. 6 . 
07. 
08. 
09. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
20 
20 
TABLE - 2 % ^ - .^ ^ 
Name of 
the Country 
USA 
Japan 
Germany 
India 
U.K. 
China 
France 
Italy 
Russia 
Korea 
Iran 
Spain 
Canada 
Poland 
Sweden 
Switzerland 
Australia 
Taiwan 
Netherland 
Brazil 
Israel 
Hong Kong 
FrequencyoT''^ "^" 
occurrence 
699 
636 
229 
220 
211 
204 
187 
114 
104 
77 
66 
56 
52 
38 
35 
33 
29 
23 
22 
19 
19 
19 
nercentage 
21.00 
19.11 
6.88 
6.61 
6.34 
6.13 
5.62 
3.42 
3.12 
2.13 
1.98 
1.56 
1.56 
1.14 
1.05 
0.99 
0.87 
0.69 
0.66 
0.57 
0.57 
0.57 
^^ 
S.No. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
4 1 . 
42. 
43. 
44. 
45. 
Rank 
21 
22 
23 
23 
23 
24 
25 
26 
27 
27 
28 
28 
29 
29 
30 
30 
30 
30 
30 
31 
31 
31 
32 
Name of 
the Country 
Denmark 
England 
Frequency of 1 
occurrence 
18 
16 
Czechoslovakia 14 
Hungry 
Belgium 
Rome 
Morocco 
New York 
Slovakia 
London 
Ukraine 
Austria 
Greece 
Norway 
Montreal 
Ireland 
Africa 
Egypt 
Mexico 
Bulgaria 
Argentina 
Turkey 
Venezuela 
14 
14 
12 
12 
10 
8 
8 
7 
7 
6 
6 
5 
5 
5 
5 
5 
4 
4 
4 
3 
Percentage 
0.54 
0.48 
0.42 
0.42 
0.42 
0.36 
0.33 
0.30 
0.24 
0.24 
0.21 
0.21 
o!i8 
0.18 
0.15 
0.15 
0.15 
0.15 
0.15 
0.12 
0.12 
0.12 
0.09 
56 
S.No. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67, 
68. 
69. 
70. 
Rank 
32 
32 
32 
33 
33 
33 
33 
33 
33 
33 
33 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
Name of 
the Country 
Kazakhstan 
Finland 
Belarus 
Algeria 
Tunisia 
Latvia 
Mississippi 
Portland 
Regina 
Saudi Arabia 
Cameroon 
Europe 
Vietnam 
Budapest 
America 
Pakistan 
Grogningen 
Bangor 
Boulder 
Vancouver 
Orsay 
Kuwait 
Crotia 
Costa Rica 
Marryland 
Frequency of 
occurrence 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
Percentage 
0.09 
0.09 
0.09 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
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DIAGRAM-1: REPRESENTING 
COUNTRY WISE LITERARY OUTPUT 
USA 
UK 
JAPAN n GERMANY D INDIA 
CHINA BOTHERS 
COUNTRIES 
3. Year wise Distribution of Items. 
The main objective of this study is to find out the current 
information and the most producti\ e year of items ranked. From this 
study, we know how many articles were published in which year. 
Table-3 shows the number of items published in the volumes 
of 1998 and 1999 in chemical Abstract in different years. It is to 
be observed that the frequency of occurrence of items in the 
volume of 1998 was the highest i.e. 1210 and that of 1999 the 
frequency of occurrence was 1189 which was again highest for that 
year. The total percentage of the frequency of items in both the 
volumes was highest i.e. 51.09% in 1998. This is followed by 1999 
and 1997 with a total percentage of frequency of occurrence was 
35.73 and 12.75 respectively. For the year 1995 & 1996 the total 
frequency of occurrence is 0.15 and 0.30 respectively. 
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TabIe-3 
Yearwise Distributioin of Items 
S.No. Period of 
origin 
Frequency of 
occurrence 
of items in 
Volume Volume 
1998 1999 
Total 
Frequency 
ofoccurrende 
Percentage 
Frequency of 
occurrence 
Cumulative 
Percentage 
Frequency 
01 
02 
03 
04 
05 
06 
07 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
Total 
375 
I21C 
48 
490 
1189 
1594 1733 
423 
1700 
189 
3327 
0.15 
0.30 
12.71 
51.09 
35.73 
99.98 
0.15 
0.45 
13.16 
64.25 
99.98 
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DIAGRAM-2: REPRESENTING YEAR 
WISE DISTRIBUTION OF ITEM 
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4. Languagewise Distribution 
The main purpose of this study, is to find out the most dominant 
language in which the literature on the subject of study is being produced. 
Language plays a vital role in the communication of information. 
Table 4 shows that the total number of item (3327) were published 
20 different languages. Out of which English was found to be the most 
dominant language as 2980 item constituting 89.57 were reported to be 
published in that language. The second position is occupied by Japanese 
Literature in which 115 item constituted 3.43%. The third, fourth and 
fifth position were occupied by. Chinese 3.21% Russian 0.099 and 
German 0.75%. 
Thus the most dominant language on the subject is find to be English. 
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Table - 4 
LANCIAGEWISE DISTRIBUTION 
S.N. Rank Name of the 
Language 
Frequency of Frequency Cmnniuiative 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
n 
12 
13 
14 
15 
16 
17 
18 
19 
20 
4 
5 
5 
6 
7 
8 
8 
8 
8 
9 
9 
9 
9 
10 
10 
10 
10 
English 
Japanese 
Chinese 
Russian 
German 
Polish 
French 
Port 
Slovenian 
Korean 
Hungarian 
Croatian 
Czechoslovakia^ 
Italian 
Spanish 
Nether 
Bulgarian 
Thailand 
Romanian 
Ukranian 
2980 
115 
107 
33 
25 
25 
14 
5 
3 
3 
3 
3 
2 
2 
2 
2 
89 57 
3 45 
3 21 
0.99 
0.75 
0.75 
0.42 
0.15 
0.09 
0.09 
0.09 
0.09 
0 0 6 
0.06 
0.06 
0 0 6 
0 03 
0.03 
0.03 
0 03 
89.57 
93.02 
96.23 
97.22 
97.97 
98.72 
99 14 
99.29 
99.38 
99.47 
99.56 
99.56 
99.68 
99.74 
99.80 
99.86 
99.89 
99.92 
99.95 
99.98 
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DIAGRAM-3: LANGUAGEWISE 
DISTRIBUTION OF ITEMS 
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5. Subjectwise Distribution of Items 
Though the information on given subject is published in the 
core journals but sometimes some of the vital information has been 
found in some related disciplines of subject. The purpose of 
present analysis is to know the scattering of literature of Organic 
Chemistry in other subject fields. Ullrich International Periodical 
Directory is used to determine the subject field of periodicals. 
Table 5 shows that the collected items belong to 16 different 
subject areas which have been ranked from 1 to 15 on the basis 
of frequency of occurrence of articles. The analysis shows that 
53.02% of the literature belongs to chemistry. 31.19% belongs 
to organic chemistry, 6.31% belongs to physical chemistry, 2.88%, 
belongs to electrochemistry ad 1.05 belongs to Biotechnology. The 
frequency of occurrence of item in other subject is less than 1%. 
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Table - 5 
SllBJECTWISE DISTRIBUTION OF ITEMS 
S.No. 
01 
02. 
03. 
04. 
1^ 
05 
06. 
07. 
08. 
09. 
10. 
11 
12. 
13. 
14. 
15 
16. 
Rank 
1 
2 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
13 
14 
15 
Subject Area 
Chemistn 
Organic chcmistr> 
Ph>sicai chcmistp. 
ChemistPv-
electrochemistry 
Biotechnolog> 
General Interest 
Periodicals 
Medical Sciences 
Medical sciences-Experi 
mental medicine and 
lab Technique 
Inorganic chemistn* 
Social sciences 
Pharmac) & 
Pharmacolog\ 
Anahtical Chemistr\ 
Hydraulic Engineering 
Biolog\-Microbiolog> 
Biolog\-Biological 
Plastics 
Total 
Freq. of 
occurrence 
1764 
1038 
210 
96 
35 
28 
25 
21 
20 
18 
17 
15 
14 
14 
6 
6 
3327 
Frequency 
% 
31.02 
31.191 
6.31 
2.88 
1.05 
0.84 
0.75 
0.63 
0.60 
0.54 
0.51 
0.45 
0,42 
0.42 
0.18 
0.18 
99.47 
. , .. 
Cumulative 
frequency"/© 
53.02 
84.21 
90.52 
93.40 
94.45 
95.29 
96.04 
96.67 
92.27 
97.81 
98.32 
98.77 
99,19 
99.61 
99.29 
99.47 
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DIAGRAM-4: REPRESENTING 
SUBJECT DISTRIBUTION OF ITEMS 
• CHEMISTRY • ORGANIC CHEMISTRY 
D PHYSICAL CHEMISTRY D ELECTRO CHEMISTRY 
• OTHERS 
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6. Formwise Distribution 
In this era of information explosion, information is available 
in a variety of forms namely patents, periodicals, bulletin, research 
report, letters etc. The main objective of this study is to find out 
the most used form of source material. 
Table 6 shows the formwise distribution of item. It was found 
that periodical articles are the most dominant form in which 
scientific information is communicated. The literature on the 
subject in the form of periodical article is 39.22% Journal and 
Review constituted 31.19% and 23.80% respectively, while the 
other form like dissertation. Bulletin, symposium, conference 
report, computer life constituted 5.76%. 
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Table-6 
FORMWISE DISTRIBUTION 
S.No. 
01 
02. 
03. 
04. 
05. 
06. 
07. 
08. 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
Name of 
form 
Article 
Journal 
Review 
Dissertation 
Bulletin 
Symposium 
Conference report 
Computer file 
Total 
Frequency of 
occurrence 
1305 
1038 
792 
91 
60 
31 
8 
2 
3327 
Frequency 
% 
39.22 
31.19 
23.80 
2.73 
1.80 
0.93 
0.24 
0.06 
99.97 
Cumulative 
frequency% 
39.22 
70.41 
94.21 
96.94 
98.74 
99.67 
99.91 
99.97 
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DIAGRAM-5: REPRESENTING FORM 
WISE DISTRIBUTION OF ITEMS 
n ARTICLE D JOURNAL 
• DISSERTATION D OTHERS 
n REVIEW 
2.73^ 3.03 
23.8 
31.19 
39.22 
7. Ranking of Authors 
The main objective of this study is to find out the most 
productive contributors in the subject. For this purpose, a ranking 
list of eminent authors has been given in Table 7, in their order of 
frequency of occurrence. The analysis shows that 586 items 
(17.61%) were contributed by single author, 909 items (27.32%) 
by two authors and 1832 items (55.06%) by more than two authors. 
It shows that trend of research in the field of Organic 
Chemsitry is joint effort involved to complete a research project. 
This may be due to the complexity and interdisciplinary nature of 
research topics. The first three eminent authors in the field are: 
Rajenders S. Varma (9 items), N. Iranpor (8 items) and Sujatha, 
Krishnaswamy, (8 items). 
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RANKING OF AUTHORS 
S.NO. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
Rank 
1 
2 
2 
3 
3 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
Name of the Author 
Varma, Rajender S 
Iranpoor, N 
Krishnaswamy, Sujatha 
Marshal, James A 
Stenske, Andreas 
Furstner, Alvis 
Knochel, Paul 
Katritzky 
Luche, Jean-Lovis 
Sree Kumar, K 
Alper, Howard 
Czarvik, Anthony 
Curran, Dennis P 
Charette, Andre 
Esponson, James H 
Furin, G.G. 
Kagan, Henri B 
Molander, Gary A 
Mahrwald, R 
Steng, Peter 
Frequency 
9 
8 
8 
7 
7 
6 
6 
6 
6 
6 
> 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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B.NO. Rank Name of the Author Frequency 
21 5 Zeynizadeh, B 
22 6 Bose, Subhas D 
23 6 Efferberger, Franz 
24 6 Firouzabadi, Habib 
25 6 Ishihara, Kazuaki 
26 6 Liotta Dennis 
27 6 Yamamoto, Hisashi 
28 7 Anderson, Peter G 
29 7 Bhavmik, Asim 
30 7 Breit, Bernhard 
31 7 Bolin, Carsten 
32 7 Ballini, Robert 
33 7 Brown, Herbert C 
34 7 Christopher, Jens 
3 5 7 Cornel , Veonila M 
36 7 Correy Elan J 
3 7 7 Chambers Richard 
38 7 Dehne, H 
39 7 Dmocoshi, Wojcieh 
40 7 Doyle, Michael 
*1 7 Dyker, Gerald 
5 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 ' 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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S.NO. Rank Name of the Author Frequency 
42 7 Denmark. Scott E 
43 7 De muejere. Armin 
44 7 Dahya Rajender 
45 7 Dendrimos Klearllis 
46 7 Fujiwara. Yuzo 
47 7 G arrigues, Bernard 
48 7 Hu, Yan Hong 
49 7 Henessian, Stephen 
50 7 Kunwar, Dilip 
51 7 Khan, Rahat 
52 7 Kin, Sunjgak 
53 7 Lawrence, N.J. 
54 7 Murahashi 
5 5 7 Mahboob, Khan A 
56 7 M.CcIusky; Adam 
57 7 Otikuma,Takeshi 
58 7 O Chia, Masahito 
59 7 Paquette, Lew A 
60 7 Pfalte, Andreas 
61 7 Roberts,Brian P 
62 7 Tagvehi,Takeo 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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S.NO. 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
Rank 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Name of the Author 
Wang Lei 
Wang, Dong 
Adams, Joseph R 
Arend, Midrael 
Adam, Cryk Maciej 
Bach, Jhorsten 
Block, Robert 
Burk, Mark J 
Bank, Eric 
Balicki, Raman 
Brace, Neal B 
Borgbreiter, David C 
Bhaley, Gurdip 
Bordoloi, manobjyoti 
Bala subramoniam 
Chaudhari,Sachin 
Cursan, Matthew 
Charles, David 
Dixneuf, Pierre 
Dixen, Julie A 
Dias, Luize 
Enholm, Eric J 
Frequency 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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Rank Name of the Author Frequency 
8 Feyi, Kaoru 
8 Gansaever, Andreas 
8 Harris, Christine R 
8 Ha Dong Soo 
8 Imamoto, Tsuneo 
8 Iwasawa, Nobuharu 
8 James, Ian W 
8 John, Ulrich 
8 Kuneide, Takeshia 
8 Krchnak, Viktor 
8 Kagan Henri 
8 Langlois, Yires 
8 Lehn, Jeanmarie 
8 Li, Jingpi 
8 Mitsudo, Takeaki 
8 Mcgeary, Ross P 
8 Mc Cagne,Ray 
8 Makles, Zhigniew 
8 Nagayama, Satoshi 
8 Nelson, Tade D 
8 Najera, Carmen 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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S.NO. 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
Rank 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Name of the Author 
0 Brien, Peter 
Okajina, Nobuyuki 
Petrosyan, Vladimir 
Pedlock, Jochim 
Pittman, Charle 
Quiclet-Sire, Beatrice 
Reddy, G. Vidyasagar 
Rozen, Elisa bette 
Saravan, Parthasarathy 
Senning, Alenander 
Suzuki, Yoshio 
Srinivas, V 
Takai, Ryo 
Timberlake, Jack 
Okaji, Yutaka 
Vanker Yashwant D 
Win, Fang Hay 
Wipf; Peter 
Yong, Bing 
Yamada, Shinji 
Yu Shen Yi 
Yamomoto, Iwa 
Zhou, Peiwan 
Zhankin, Viktor 
Zhang, Gui Steng 
1 Zefinov, Nikolav 
Frequency 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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CHAPTER-V 
1. APPLICATION OF BIBLIOMETRIC LAWS 
After the analysis and interpretation of data, Bibliometric 
laws are applied on the collected data to check the validity of the 
laws.This is done as under-
L l Bradford's Law of Scattering 
Bradfords law states that ' i f a group of journals are arranged 
in an order of decreasing productivity, i.e. The journals that yield 
the most relevant article coming first and the most unproductive 
last, then the journals will be grouped into a number of zones, each 
producing a similar number of relevant articles". 
The relationship between different zones of periodicals is to 
be given by the following aquation: 
l : n : n 2 
where n, is the number of journals, on the basis of this law, the 
items contained in 356 periodiclas were divided according to their 
frequency of occurrence in three zones. In the first zone 4 
periodicals contained 1118 items; in the second zone, 20 
periodicals contained 1099 items and remaining 161 periodicals 
contained 1110 items in the third zones. In other words, we can say 
that first 4 periodicals have covered 1/3 of the total items, next 20 
periodicals have covered 1/3 items and 161 periodicals also 
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covered yet another 1/3 items approximately. This data has been 
taken from Table 1 Ranking of Periodicals. The analysis, shows, 
the phenomenon of scattering of items in different zones of 
journals. 
The nuclear zone contains 4 journals, followed by 20 journals 
in the second zone and 161 journals in the third zone. Thus, the 
zones identified will form on approximately geometric series 
4: 20: 161 
Here 20 = 4 x 5 
161 = 4 x 5 x 5 (Approx.) 
Therefore 4 : 4 x 5 : 4 x 5 x 5 
Substituting 5 = n 
we get 4 : 4n : n^  
i.e. 1: n : n^  
where I is the number of journals in the nucleus and n is a 
multiplier. 
The Bradford's Law is thus proved . The number of journals in 
the nucleus can be obtained by plotting F(R) and log n on semi 
logarithemic graph paper (a bibliograph), where f(r) is cumulative 
frequency and log n is log rank of journals. The graph is drawn with 
the help of data analyzed and computed in Table - 1 The log value 
of 4 journals in the first zone is 0.602059991. The log value of 20 
journals in the second zone is 1.301029996. The log value of 161 
journals in the third zone is 2.206825876. 
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TABLE - 8 
S.NO. 
01 
02 
03 
04 
No. of 
Journals 
1 
1 
1 
1 
BRADFORD'S TABLE 
Cumm. of 
Journals 
1 
2 
3 
4 
Number of 
Items 
487 
289 
183 
159 
1118 
Cumm. of 
Items 
487 
776 
957 
1118 
05 
06 
07 
08 
09 
10 
11 
2 
2 
2 
3 
3 
4 
4 
6 
8 
10 
13 
16 
20 
24 
110 
208 
136 
175 
103 
178 
189 
1099 
1226 
1434 
1570 
1745 
1848 
; 2026 
2217 
12 
13 
14 
15 
16 
17 
18 
9 
10 
14 
18 
26 
37 
47 
33 
43 
57 
75 
101 
138 
185 
175 
205 
198 
100 
130 
172 
130 
1110 
2392 
2597 
2795 
2895 
3025 
3197 
3327 
75 
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1.2 LOTKAS INVERSE SQUARE LAW: 
This law states that, the number of scientists who contribute n 
papers will be 1/n^  of those who contribute only one paper. 
During the present analysis it was observed that 12, 54 authors 
have contributed 3327 items. Out if 12, 54 authors only 131 
authors have contributed more than one paper and rest 11, 23 
authors contributed one paper each i.e. single contribution. 
However, according to Lotk^s law single contributors should 
account for 60% of the total. 
Lotkrfs law was applied to know the number of scientists 
contributing 2 papers 3 papers and 4 papers respectively. 
2.1 SCIENTISTS CONTRIBUTING 2 PAPERS: 
As the number of authors contributing one paper is 11 23, 
then the number of scientists contributing 2 papers may be 
calculated by the formula. 
No. of Scientists publishing 1 paper 
_ 
= 1123x1/22 
= 1123/4 
= 561.52 
Thus, the number of scientists publishing 2 papers is 561.52. 
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However an analysis of the da ta^^^ws that only^7^^»(ithor have 
contributed papers which is farless than the 56TT52 figure, obtained 
by applying Lotka's law. 
1.2.2 SCIENTISTS CONTRIBUTING THREE PAPERS: 
Applying the formula 
= 1/2 
= 1123x1/3^ 
= 1123/9 = 124.77 
During the analysis it was found that only 38 authors 
contributed 3 papers each, which is far less than 124.77. 
1.2.3 SCIENTISTS CONTRIBUTING FOUR PAPERS: 
Applying the formula 
l/n2 
= 1123x1/4^ 
= 1123/16=70.18 
Here the authors publishing 4 papers = 70.18. 
Analysis shows that only 6 authors contributed 4 papers which 
is again less than this calculated figure 70.18. 
Therefore we can conclude that the trends of research now a 
days have changed as compared to the period when Lotka*^ law was 
formulated. 
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1.3 ZIPF'S LAW OF WORD OCCURRENCE: 
This law states that in a long textual matter if words are 
arranged in their decreasing order of frequency, then the rank of 
any given word of the text will be inversely proportional to the 
frequency of occurrence of the word". 
r a 1/f 
where, r = rank 
f = frequency of word occurrence 
fr constant 
for the application of this law the collected words, which have 
occured more frequently were selected from the title of the 
articles and arranged according to their frequency of occurrence in 
decreasing order. 
The Table -9 shows distribution of words are inversely 
proportional to the frequency of occurrence of word. 
Zipf s Law: 
F (r) = C/n where C is constant 
log F (r) + log n = C 
On application of this law we found that the log frequency of 
occurrence of words when added to log of their rank, the results 
are almost same for each word as: 
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I. Word- Application Frequency -495 time Rank.l 
log of frequency + log of Rank 1 
log 495 + log 1 
2.6946 + 0 
= 2.6946 
II. Word - Catalytic Frequency - 446 time Rank-2 
log 446 + log 2 
2.6493 + 0.3010 
= 2.9503 
III Word - Synthesis Frequency 404 time Rank -3 
log 404 + log 3 
= 2.6063 + 0.4771 
= 3.0834 
Thus the Zipf s law is correct. 
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RANKING OF WORDS 
S.No. 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
Rank 
1 
2 
3 
4 
5 
6 
6 
7 
8 
8 
9 
10 
11 
12 
13 
13 
14 
15 
15 
16 
Words 
Application 
Catalytic 
Synthesis 
Organic Reaction 
Asymmetric 
Chiral 
Radical 
Hydrolysis 
Carboxylic 
Polymer 
Lewis Acid 
Combinatorial 
Aldehyde 
Enzyme 
Compounds 
Oxidation 
Efficient 
Alkene 
Solvent 
Alcohol 
Frequency 
495 
446 
404 
389 
377 
305 
305 
298 
275 
275 
248 
200 
210 
199 
175 
175 
160 
147 
132 
121 
Log C=Constant 
2.6946 
2.6493 
2.6063 
2.5899 
2.5763 
2.4842 
2.4842 
2.4792 
2.4393 
2.4393 
2.3944 
2.3010 
2.3228 
2.2988 
2.2430 
2.2430 
2.20412 
2.1673 
2.1205 
2.0827 
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CHAPTER-VI 
CONCLUSION AND IMPLICATIONS 
Bibliometrics is a relatively new subject or branch of 
information science. Its techniques have extensive applications 
equally in sociological studies of science, information 
management, librarianship, history of science including science 
policy, study of science and scientists and also different branches 
of social sciences and social scientist. 
The present study was conducted to identify the distinguished 
characteristics of the literature on 'Organic Chemistry with the 
help of well established method of bibliometrics. The source 
document "Chemical Abstract" has been selected for collecting the 
data. The main objective for this bibliometric study is as fpllows: 
To compile a ranked list of journals. To find out the 
individual contribution of significant authors and observe 
authorship pattern. 
To distribute cited serials according to their country of 
origin and languages. To find out the form of the document used in 
the subject field. 
To observe chronological distribution and frequency of cited 
journals. 
Table -1 gives a ranking list 185 journals. The most productive 
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periodicals in the field of 'organic chemistry are: 
1. Tetrahedron letters (14.13%) 
2. Jr of organic chemistry (8.68%) 
3. Tetrahedron (4.77%) 
4. Synthesis Communication (4.77%) 
5. Chemical Communication (3.09%) 
This study will help the librarian in deciding as to which 
periodicals in organic chemistry may be subscribed in the library. 
It is clear from the Table-2 that the literary output of U.S.A. 
is more as compared to other countries, as it accounts for about. 
21.00% of the total data. The 2nd, 3rd, 4th and 5th positio^ns were 
held by Japan (19.11%) Germany (6.88%), Indian (6.61%), U.K. 
(6.34%). In this table 70 countries have been listed, this also shows 
the wide range of the source document. 
This study will help the librarian in deciding from which 
country he has to procure the documents. 
Chronological study in Table - 3 shows the maximum number 
of items have originated during the year 1998 (51.09%). The other 
productive years are .1997 and 1999 accounting for 12.71% and 
35.73% literature respectively. This study shows the most dominant 
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language of scientific communication. Table -4 shows that 89.57% 
literature in the field of organic chemistry is published in English 
language. About 0.43% literature is being published in other 
languages such as Japanese (3.45%), Chinese (3.2%) and so on. 
This analysis suggests that scholars should know at least one 
foreign language other than English and librarian should have 
adequate translation facilities. 
Subject dispersion analysis in Table-5 shows that literature 
belongs to chemistry (53.02%), and the rest 46.98% is scattered in 
other disciplines like physical chemistry, electrochemistry etc. 
This study may help the librarian in the provision of abstracting 
indexing, CAS and SDI services. 
Table - 6 shows that world output is dominated by the periodical 
articles, as of the total data was found to be in form of articles. 
Ranking of authors has been done to know the eminent 
personalities in the field of organic chemistry from this analysis it 
was found that 586 items (17.61%) were contributed by single 
author, 909 items (27.32%) by two authors and 1832 items 
(55.06%) by more than two authors. 
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From Table - 7 the eminent personalities in the subject under study 
were found to be: 
1. Varma, Rajender S 
Johnson, B.J. 
Krishnaswamy, Sujatha 
(9 items) 
(8 items) 
(8 items) 
The ranking of authors shows the recent trends of research in 
the subject organic chemistry. 
In the last step the bibliometric laws such as, Bradfords Law, 
Lotka's Law and Zipf s Law have been applied. Among them Bradford 
and Zipf s Law have been testified as they are still valid today. 
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